Price-earnings ratios are part of the toolkit that is used for assessing the valuation of individual firms on the stock market as well as the entire market itself. This paper presents consistent P/E series for the liquid Danish shares adjusted for share buybacks. The results show that over the period from 1969 to 2003, the average (trailing) P/E equals 13.5. The P/E reaches its lowest level in 1980, which is likely to be due to a soaring oil price, high wage increases and interest rates approaching 20 percent. Notwithstanding optimistic equity pricing also in Denmark in the late 1990s, the upturn in Danish valuations was more moderate than in the US. The correction that sets in subsequently reversed essentially the gains in the Danish P/E in the 1990s.
1.Introduction 1
Price-earnings ratios are part of the toolkit that is used for assessing the valuation of individual firms listed on the stock market as well as the entire market itself. In spite of the popularity of the price-earnings multiple, well documented long price-earnings series are rare outside the Anglo-Saxon countries. 2 The purpose of this paper is to present price-earnings series for the last 35 years for Danish stock market. To this end we have collected price, earnings and share data information, including information on share buy-backs and option programs, for the 20 largest and most liquid shares. These shares constitute by and large the KFX price index, which, however, only goes back to 1989.
The construction of the P/E index is based on the principles of liquidity and historic consistency. As regards liquidity, we decided the index should only include the liquid B shares but not the A shares since large trades in A shares are generally not feasible given that they typically are owned by the founding family and a few other dominant shareholders. A shares therefore trade with a discount even though they have superior voting rights. As regards consistency, it is obviously important to use the same earnings concept throughout the sample period. Given that the Result for the Year (Årets Resultat) is an earnings measure companies have reported throughout the sample period it is natural to use this measure. Moreover, the Result for the Year has also the desirable feature that it is similar to Standard and Poor's Reported Earnings, which makes a comparison to the S&P series feasible. Sticking to the same earnings concept is necessary but not sufficient to ensure that earnings are comparable over time due to possible changes in accounting. It is therefore important to watch out for significant changes in accounting practices. In our reading of firms' income statements we have on a few occasions encountered abrupt accounting changes; in these cases we only include the most recent data for the particular share. That said, the general impression we have from screening firms' income statements, including their overlapping earnings estimates based on previous and new rules, is that accounting changes have only had marginal effects on firms' earnings. Besides estimating valuation multiples for the liquid part of the market, the paper also assesses the quantitative importance of firms' holdings of own shares and employee option programs, which is usually disregarded. However, as share buy-backs have become increasingly important we have found it relevant also to make an assessment of this issue.
Historic price-earnings data have many applications. They can be used in assessments of current valuations as in Shiller (2000) and in many previous contributions. They can also be used to analyze trading strategies and specific historic events, see for example Fama and French (1998) and Lakonishok et al. (1994) . In this paper, we use the data to shed new light on the bull market in 1983 and the bear market in the early 1990s. It is well known that one of the key explanations of the doubling of the share prices in 1983 is the sharp fall in interest rates following the successful Danish Stabilization, see OECD (1986) and Dornbusch (1989) . The data in this paper shows, however, that the soaring equity prices also had support in an impressive upturn in earnings. The strong earnings fundamentals indicate that the supply side may have played a larger role in the 1982/83 recovery than what has hitherto been considered to be the case. The point is that firms base their investment and employment decisions on their own profitability estimates and not on economy wide profits and wage data, which show much less movement to justify the unusual strong expansion in output and employment. Barry (1999) also hints at the possibility that the supply side may have been underestimated; future work should look more into this issue.
The remainder of the paper is organized as follows. Section 2 outlines the underlying principles of the P/E series. Section 3 presents and discusses key characteristics of the data. The emphasis is on historic valuations and trends in the market. Section 4 concludes the paper. Annex 1 to 3 presents further evidence.
Underlying Principles and Methodology
This section begins by defining a P/E index in theory. Next we describe the principles underlying this paper's empirical P/E index. To this end we first describe the type of shares that enter the index. We then turn to the underlying earnings definition. In this section we also describe how we deal with mergers, fundamental changes in balance sheets, significant changes in accounting and negative earnings. The latter is an issue that we pay particular attention to due to Datastream's unorthodox handling of negative earnings. Finally, we describe how we adjust for companies' share buybacks and we also discuss the effects of employee option programs.
Interpretation of a P/E index
We begin by recalling the interpretation of an aggregate P/E index. To this end we use the following notation: Let p j , n j , e j denote the price, the number of shares and earnings per share of firm j. Firm j's total earnings is given as E j = n j e j. ; total market earnings E is the sum of all individual firm earnings ∑E j . The market value of each firm is V j =p j n j .
A P/E index is defined as a weighted average of the individual firms' price-earnings p j /e j ; weights are firms' earnings e j n j relative to market earnings E, P/E = ∑(p j /e j )(e j n j /E)
By multiplying the numerator and the denominator by n j , the aggregate P/E can also be shown to equal the market value of all companies relative to their total earnings
A P/E index can therefore be thought of as a weighted average of firms' priceearnings, as shown by (1), but is also equal to the total market value relative to total earnings as shown by (2). Let us now move on to present the shares that enter the index. 4 Following the merger of D/S 1912 and Svendborg in 2003, the Stock Exchange included not only the B share but also the A share in the KFX. The inclusion of the A share in combination with a soaring share price tripled the weight of the A.P. Møller in the KFX. The A share is, however, not nearly as liquid as the B share given that the A share to a very large extent is held by the founding family, including family foundations, and a few other dominant investors. Due to that the A share also trades with a discount in spite of superior voting rights. Because of the reduced liquidity one can argue that it should only be the B share that should enter the index. And indeed this is also the approach taken in this paper. The P/E index we outline therefore includes the B shares and the other companies in the KFX who only have one share class. In this respect, the P/E universe deviates from the KFX as the KFX also included other A shares in the past, see Table 1 .
Shares in the Index
Like many other indexes, the KFX also suffers from an element of cross ownership. In general, it is not possible to clean the KFX up for this simply because historic data on cross holdings are unpublished. There are, however, a few adjustments that can be done. We have for example taken Potagua out of the P/E index because Potagua is a pure holding company with large ownerships in the two KFX shares FLS and NKT. 5 To prevent that the universe (sample) becomes too small due to the above mentioned adjustments (exclusions), we have each year replaced those shares we take out with new shares adopting the same criteria as the Stock Exchange uses in picking the KFX shares in the first place. Prior to the inception of the KFX in 1989, we decided that the P/E index should contain 20 shares. The P/E index extends the KFX universe 20 years back in time to 1969.
The KFX provides information on the (value weighted) share price development but the Stock Exchange does not publish an index that relates this development to firms' 4 The A.P. Møller Group is the largest Danish company. The company is into shipping (world leader in container transportation), oil, manufacturing and retail, see Risager (2003) . Novo Nordisk is into pharmaceuticals with world leadership in insulin production. TDC is the "old Danish telephone company" now entirely owned by private investors like all the other companies in the KFX. Danske Bank has by far the largest market capitalization of the banks reflecting that only a minor portion of Nordea (a merger of Swedish, Finnish and Danish banks) is traded on the Copenhagen Stock Exchange. 5 Potagua was in the KFX in 1990 and 1991. As the KFX in some years also included both DFDS and Lauridsen Holding (who had a large stake in DFDS) we also excluded DFDS in those years where Lauridsen entered the index. We adopted a similar procedure for Baltica and Baltica Holding.
profits. Given that the aim of this paper is to construct such an index we now outline the underlying earnings concept.
Earnings Concept, Changes in Accounting and Mergers & Acquisitions
We use the Result For the Year (Årets Resultat) as our profit measure, defined as revenue less (almost all) costs, including interest, taxes, depreciation and payments to minority shareholders.
6 This is a natural profit measure to use in a historic analysis given that it is the only profit measure firms have consistently reported throughout the sample period. Moreover, it should also be noted that this unadjusted earnings measure has probably not been managed (massaged) as much as other and more recent earnings measures that adjust for so-called non-recurrent events since the latter tend to invite to earnings management as emphasized by Cortes, Lyon and Marsh (2002) . On a few occasions, one-time events may, however, be of such an importance that some action (adjustment) seems appropriate to prevent that numbers convey a false impression. This is the case when companies fundamentally change their balance sheets due to e.g. divestures. In those cases we decided to exclude companies from the index since it is generally impossible to sort out how much of the reported earnings that is due to a sell off of assets and how much that is due to normal business. Fortunately, it is only a few times we have found it necessary to do this. Finally, it should be noted that the Result For the Year is similar to Standard and Poor's Reported Earnings, and it is therefore meaningful to compare our index with one of the P/E series published by the Standard and Poor's say e.g. the S&P 500 (for the largest shares in the US).
As shares represent ownership of both the parent company and its associates, earnings should include profits from associates. Provided firms follow the so-called equity principle, reported earnings will also include earnings from associates. A.P. Møller (D/S 1912 and D/S Svendborg) did, however, not report earnings on a consolidated basis prior to the new accounting law of 2002. In the official earnings statements, the company only included dividends from the associates. P/E multiples for the two stocks were therefore significantly higher in the past and simply not comparable to current multiples due to differences in accounting. 8 The company itself has restated its earnings 5 years back in time under the new accounting rules, see A.P. Møller (2002) . It is therefore possible to include the A.P. Møller shares from 1997 and onwards (using the restated earnings) whereas the share for consistency reasons should not be included in the index prior to 1997.
In the sampling of the other companies' earnings we have also looked for abrupt changes in earnings in particular in 2002 and in the early 1990s when new accounting rules were implemented. The lesson we draw from reading firms' overlapping earnings estimates based on new and previous rules is that accounting changes only have had moderate effects on earnings in general. This could, however, also reflect that firms have been forward looking and hence gradually implemented the new rules prior to the enactment of the law.
9
In years with M&A, the P/E concept becomes blurred. Thus, in the beginning of the year we have well defined separate balance sheets and P/E's, but when companies are merged into a single entity with one new share price we can not construct a meaningful price-earnings ratio for that year. We therefore exclude companies that merge in the year where the merger takes place.
10
The next issue is how one should deal with negative individual firm earnings? If earnings are negative, the P/E for a single share is obviously without meaning. Given that the aggregate index is a weighted average of individual price-earnings as shown by (1), one may think that firms with negative price-earnings should not enter the index. Following this line of thinking, the aggregate P/E would then only provide information on the valuation of the firms with positive earnings.
However, when we think about the P/E index from an aggregate perspective equal to the total market value relative to total earnings as shown by (2), it seems reasonable also to include the negative earnings. In this case the index preserves the desirable property embodied in (2), that is, states the valuation of all companies relative to total market earnings. This is the approach taken by Standard and Poors in the construction of their P/E series and this will also be the approach adopted in this paper.
This approach differs from the P/E series published by Datastream. The Datastream approach is to exclude companies with negative earnings in the denominator but not in the numerator in (2). In other words, Datastream includes the market value in the numerator, but sets earnings equal to zero in the denominator in case the company has negative earnings. The latter approach seems hard to justify on a conceptual level.
11 Moreover, when negative earnings arbitrarily are set to zero, the P/E index does no longer equal the total market value relative to total earnings. We expect that 9 There are a few other cases where earnings change abruptly because of new practices. In these years, the share is excluded from the index. 10 There is one exception to this and that is the merger of D/S 1912 and D/S Svendborg into A.P. Møller-Maersk that took place in June 2003 given that the companies were already effectively operating under the same umbrella prior to the merger and given that it is straightforward to consolidate the two shares at the year end of 2002. 11 As I found this procedure puzzling, I contacted Thomson Financial who confirmed that this indeed the approach. the P/E multiple in this case is lower than in the case where negative earnings are included.
12 Below, we estimate how much the Datastream approach biases the P/E downwards.
Share Buy-Backs and Options
Like in many other countries share buy-backs have become increasingly popular in Denmark in the late 1990s. For this group of firms we should adjust (increase) the earnings per share figure with a factor that reflects these companies' own share holdings. For A.P. Møller, the P/E in 2003 declines by a factor 0.7 from 10.8 to 10.1 due to this adjustment. For the other two firms the adjustment is much smaller given that their own holdings are significantly lower.
For firms who simultaneously engage in share buy-backs and employee option programs matters are more complicated. Thus, in case the company's stock of own shares equals the value of the options, one should not adjust given that these shares upon exercise of the options will be handed over to the employees who will then become a new group of shareholders. From our reading of companies' reports it appears that firms often hold large inventories of own shares because they want to be on the safe side in the hedging strategy and because the share acquisition programs also serve the purpose of reducing the share capital and in some cases reducing the risk of a hostile takeover. Unfortunately, firms do not in general publish how large a proportion of their own holdings that meets the option commitments and the aim of reducing the share capital. Due to that it is not possible to come up with a precise estimate of the appropriate adjustment factor for the remainder of the firms.
12 This is strictly speaking an empirical issue because negative earnings may also reduce the numerator. 13 Nordea in particular had option programs in earlier years, which will be taken into account. However, to obtain insight into the quantitative magnitude of the problem we look at two polar cases Let us first consider the extreme case where the options never get into the money. In this case we should make an adjustment for all companies' own holdings. When we adjust for all companies' share buy-backs we obtain for example for 2003 a P/E that equals 13.5. In the polar case where companies' own holdings are committed to option programs we can ignore the share buy-backs of the 16 companies in 2003. In this case, the aggregate P/E equals 13.9 in 2003. These calculations show that there is a margin of uncertainty of around 0.4. Put differently, a P/E at 13.9 in 2003 is potentially upward biased with a factor that at maximum equals 0.4 due to an incomplete treatment of share buy-backs for those companies who also have share based incentive programs.
Company
For the previous years 1997-2002, we have also collected data on own holdings and share based incentive schemes. On the basis of this information, we adjust the priceearnings for those companies who hold own shares but who do not have option based remuneration schemes. Subsequently, we estimated the max error that we are making by not adjusting for those companies who also have option based remuneration schemes. On average, the result is that our reported P/E estimate is upward biased with a factor that at maximum equals 0.4 due to an incomplete treatment of share buy-backs for those companies who also have option based remuneration schemes.
Before ending this discussion it should, however, also be noted that options and share buy-backs not only affect the proper estimate of the number of shares to be used in the eps calculation, it also affects the estimate of earnings itself given that firms have not expensed options. In other words, the official earnings numbers overstate the true earnings. Unfortunately, it is a hard if not an impossible task to estimate the bias in the reported earnings for a number of reasons that we will not go into in this paper.
14 That said, it should be noted that guesstimates point to a bias in the interval 2 to 4 percent. If there is something to that, the "true" P/E should be about 0.4 higher. In other words, the P/E we report (and which adjust for own shares for those companies who do not have option programs) is likely to be fairly close to the theoretical correct P/E.
Differences and Similarities to Datastream's P/E
Finally, we briefly explain key differences and similarities to Datastream's P/E series. First, Datastream sets negative earnings to zero, while we include both negative and positive earnings. We estimate the importance of this below. Like Datastream we also work with the Result for the Year. Secondly, Datastream includes both A and B shares, whereas we only include the liquid B shares. Third, unlike Datastream we have controlled for large changes in accounting methods and have for example excluded the A.P. Møller shares prior to 1997 simply because earnings were grossly understated in the past reflecting that earnings were not reported on a consolidated basis. We also made adjustments for large divestures and mergers. Fourth, we adjust the P/E for companies' own holding of shares if they do not have option programs but not in case they have option schemes. Due to that the reported P/E could at maximum be 0.4 too high. However, since firms have not expensed options in the first place and since earnings could be overstated by 2 to 4 percent, it seems likely that the P/E we report is fairly close to the theoretical correct P/E. Finally, Datastream does not make adjustments for companies' share buy-backs or option programs.
Price-Earnings: An Overview of the Landscape
This section gives a broad overview of the major trends. Following this we turn to some of the more remarkable years in the history of the stock market. Table 3 summarizes key statistics on the P/E multiple over the 35-year period from 1969 to 2003. The average trailing P/E, defined as the year-end market price relative to earnings over the year, equals 12.3 if we disregard the two crisis years 1990 and 1992, but equals 13.5 if those years are included, cf. below.
Major Trends
In the early 1990s, the P/E skyrocketed due to highly depressed earnings in banking but also in other sectors, cf. below. The gloomy business environment culminates in 1992. In that year total earnings is actually negative. Hence, the P/E is negative. In 1990 and 1991, the P/E stands at 327.5 (three hundred and twenty seven point five) and 33.2, respectively. As noted, the estimated mean of 12.3 excludes two of the crisis years but includes the P/E for 1991. Obviously, we cannot include the negative P/E for 1992 because that would incorrectly drag the average down, and it seems also a bit too much to include the absurd P/E for 1990. We have therefore replaced the two extreme observations with the more meaningful P/E for 1991. By following that procedure we arrive at a mean P/E that equals 13.5. Figure 1 shows that the P/E is hovering around a fairly constant level until the late 1970s. In 1980, the P/E reaches a 35-year low at 4.4, cf. below. The P/E is then drifting upwards until it peaks in the early 1990s. Following the crisis in the early 1990s, valuations decline to more reasonable levels. From the mid 1990s, the P/E shows solid gains until the multiple peaks in 2001. The sharp decline that begins in 2002 reverses essentially the gains in the P/E in the late 1990s. The Danish market is therefore at the end of 2003 traded at a P/E multiple close to the historic average.
Having said that it should also be noted that the mean P/E has drifted up, that is, the market has since the mid 1980s been traded at an earnings multiple that is about twice the level in the 1970s, see also Table 3 . The upward drift in the P/E is likely to reflect -among other things -the fall in interest rates; we return to this at the end of this section when we discuss the development of the earnings yield. 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 
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From Bust to Boom in the beginning of the 1980s
As noted, the Danish P/E reaches its 35-year low in 1980. In that year the market is traded at a P/E equal to 4.4. A hike in the oil price (the second OPEC shock), persistent high wage growth, rising nominal interest rates to near 20 percent and a weak overall performance of the economy are likely to be key explanations of the historic low P/E multiple. The dismal performance of the economy prompted a policy regime shift in 1982, which paved the way for the outstanding bullish 1983.
In 1983, the total share price index increased by 114 percent, which is the biggest price increase recorded in the 20 th century in Denmark. It is common to attribute the soaring stock prices to three factors: First, there is a shift in economic policy towards a non-accommodation strategy in late 1982; key elements included a considerable tightening of the fiscal stance and a replacement of a soft peg with a firm commitment to a fixed exchange rate policy, see OECD (1986) and Dornbusch (1989) . These policy changes resulted in a drop in long interest rates by around 7 percentage points and in a more optimistic outlook, see Andersen and Risager (1988) . The sharp drop in interest rates, the improved outlook for the economy and the higher risk appetite are likely to have spurred the market. Second, a new tax on institutional investors' real bond yields (passed by the Parliament in 1983 to become effective in 1984) made stocks more attractive to institutional investors given that stocks were exempt from this tax. Third, the rise in world stock markets in 1983 may also have had spill over effects even though capital market integration was not as deep as it is today. That said, it should also be noted that the international upturn was moderate relative to the Danish bull market; the S&P 500 for example went up by 17.9 percent in 2003.
So far there has not been an attempt to link the soaring share prices to earnings. An important insight that follows immediately from the P/E index is that the bullish stock market had support in an even faster increase in profits; that explains why the aggregate P/E declines from 8.0 in 1982 to 5.5 in 1983. Figure 2 shows that the strong turn a round in profits is particular obvious in the banking sector. However, other branches also experience a considerable increase in profits. Taken together, profits in industry, service, trade and shipping are up by 82.9 percent. In industry alone, earnings are up by 22.6 percent. 
Industry
Growth in percent
Company specific developments in share prices, earnings and price-earnings are given in Tables 4a and 4b . These tables show a diverse P/E development in the various firms and sectors. For all banks in the index, the price-earnings multiple declines in 1983 due to a sky rocketing earnings development. For all other companies (in industry, service, trade and shipping), the P/E goes up as the sharp increase in equity prices outweighs the earnings gains. It is therefore the outstanding earnings development in the banking sector that explains why the aggregate P/E fell in 1983 in spite of a (more than) doubling of share prices.
13
16 Note that the comparison is of course based on the same sample in the two years.
The considerable improvement in 1983 of the leading companies' profits and share prices indicates that the supply side could have played a larger role than what is normally considered to be the case in generating the strong employment and investment recovery following the macroeconomic regime change in 1982, see OECD (1986) 17 . The point is that firms base their investment and employment decisions on their own profitability estimates and not on economy wide profits and wage data, which (of course) show much less movement to justify the unusual strong expansion of the economy (under conventional labor demand elasticities etc.). Barry (1999) also hints at the possibility that the supply side may have been underestimated; future work should try to assess this hypothesis using firm specific earnings, employment and investment data. 1) Earnings represent earnings for the shares in our universe. In case the company has several share classes this is not total company earnings.
2) Weighted average P/E 44.589.851.683 1) Earnings represent earnings for the shares in our universe. In case the company has several share classes this is not total company earnings.
2) Weighted average P/E. 
Plummeting Earnings and P/E multiples in the Banking Sector in the early 1990s and the Problems with ignoring Negative Earnings
Following a number of profitable years for the banking sector after the successful stabilization of the economy, the profitability deteriorates in 1986 and in particular in the beginning of the 1990s. For those years it is crucial whether the P/E index includes all earnings or only positive earnings.
18
The unsatisfactory earnings performance in the beginning of the 1990s reflects in particular a dismal growth performance of the macro economy due to a tight domestic policy stance following the adoption of an austerity package (labeled the potato diet) in 1987. The considerable tightening of the policy stance came in response to signs of an overheating of the economy that led to excessive wage growth and a record high current account deficit in 1986. Thus, while almost all other OECD countries were growing fast in the late 1980s and in the beginning of the 1990s, the Danish economy went through a period with low growth and sharply increasing after tax interest rates following the adoption of the Potato Diet and the cut in the tax deductibility of interest payments. This led to falling real estate prices, business failures in the construction and real estate sector in particular and therefore to a sharp increase in the banking sector's bad loan provisions. Moreover, as the banking sector also experienced portfolio losses and a slowdown in lending growth the scene was set for red numbers, which in 1992 outweighed the small albeit positive earnings reported by the other companies in the index, see Annex 3 for details. 19 The sharp increase in the banking sectors' losses shows how stressful a time it was for this sector; all the major banks managed, however, to muddle through without a rescue operation in the form of an injection of Government capital.
20
As noted earlier, the P/E skyrocketed in the early 1990s due to the depressed earnings. Had we not included the negative earnings we would have conveyed a completely different picture. Thus, by applying the Datastream method, the P/E in the three years from 1990 to 1992 stands at 20.7, 19.8 and 22.2.
21 These ratios signal high valuations but they do not signal that the economy is in a crisis that could have led to a meltdown of some of the banks like in the other Nordic countries. The special filter that Datastream applies on the bad years has therefore the role of downplaying crisis situations. Table 5 states the results over the different sub periods when one applies the Datastream approach. For the first period 1969 to 1981, the mean P/E equals 7.04 and is only slightly below the 7.22 reported earlier in Table 3 . In the period 1982 to 2003, the method that sets negative earnings to zero produces a P/E that equals 14.3, whereas the P/E in Table 3 equals 17.1. Thus, over the last 20 years the bias in the P/E estimation equals 2.8. 
Lagged Share Price Correction following the Bursting of the Bubble
The strong co movement of equity markets and the trend setting role of US markets are stylized facts and also evident from Figure 3 that plots the P/E on the S&P 500 and the KFX. Like the S&P 500, the Danish P/E is also following an increasing trend from the mid 1990s. That said, it is perhaps more interesting to comment on the large differences between the two markets: An obvious yet important difference is that Danish valuations never reached the levels in the US. In addition, the Danish P/E continued to go up following the bursting of the IT bubble in March 2000. Thus, the market peaks in 2001 at a P/E equal to 31.9, which is much later than the S&P 500. The more moderate upturn and the lagged correction are likely to reflect among other things that IT stocks only play a minor role in the Danish market.
The correction of the Danish market essentially reverses the gains in the P/E in the 1990s. The Danish market is therefore at the end of 2003 traded close to its historic mean. This is yet another difference to the S&P 500, which was traded significantly above its historic mean, see 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 According to the most basic equity valuation model, the current market value equals next year's expected earnings capitalized by the required rate of return. Another way to put this is to say that the expected earnings yield (expected E relative to current P) should equal the required return. 22 Because the latter equals the yield on a risk free bond plus a risk premium, the expected earnings yield should in the absence of large swings in the premium vary in line with the yield on a Government bond. This is also sometimes labelled the Fed Method because the US Federal Reserve uses this method in assessing the valuation of stocks relative to bond yields. The Fed's and the Markets' use of this model does of course reflect its simplicity; nobody claims that this approach gives the complete picture. Moreover, in the absence of expected (forward) earnings yields over long historic periods it is common to plot the actual earnings yield (earnings relative to equity prices last year) and the yield on a Government bond in order to get a first impression of the relation, see Figure 4 . By inspecting Figure 4 it is obvious that the earnings yield is more volatile than the bond yield. The volatility of the earnings yield seems, however, to have declined in recent years. That said, it is also clear that high (low) interest rates tend to go hand in hand with high (low) earnings yields as expected from the theory. Indeed, had we drawn the moving average of the series that tendency would stand out very clearly.
The interest rate hike that most economists are expecting at this juncture should therefore lead to rising earnings yields, which could lead to declining share prices, assuming that the risk premium does not decline or that earnings growth does not accelerate. 23 Finally, it is also interesting to note that during the last years of the bubble period, the government bond yield exceeded the earnings yield. The risk premium had therefore turned negative, which is another indicator of highly optimistic equity pricing. In 2003, the earnings yield did, however, again exceed the government bond yield. 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 1) Earnings over the year relative to ex-ante prices. The bond yield is the yield recorded at the beginning of the year.
10-year interest rate E/P
Conclusions
The main purpose of this paper has been to present price-earnings series for the last 35 years for Danish stock market and to make these data available for researchers and analysts. To this end we have collected price, earnings and share data information, including information on share buy-backs and option programs, for the 20 largest and most liquid shares. These shares constitute by and large the Copenhagen Stock Exchange's KFX price index, which has existed since 1989.
The construction of the P/E index is based on the principles of liquidity and historic consistency. The index therefore includes the liquid B shares but not the A shares since large trades in A shares are generally not feasible. As regards earnings consistency, we used The Result for the Year since this is the only earnings measure that has been reported throughout the sample period. Moreover, we systematically screened firms' income statements in order to detect abrupt accounting changes, which we did on a few occasions. In these cases we only included the most recent data for the particular share.
The results show that over the 35 years from 1969 to 2003 the average P/E equals 13.5. The P/E reaches a 35-year low in 1980 at 4.4. A hike in the oil price, persistent high wage cost increases and annual interest rates approaching 20 percent are likely to be key factors in explaining the depressed valuation ratio. The market peaks in the early 1990s (due to depressed earnings in the financial sector in particular) and in 2001 (due to optimistic equity pricing). The high P/E in the late 1990s and in the beginning of the 21 st century are of course intimately related to the developments in US markets, but there are also important differences across markets. Notwithstanding optimistic equity pricing also in Denmark, valuations did never reach the levels in the US. In addition, Danish P/E multiples continued to go up following the bursting of the IT bubble on Nasdaq in March 2000 unlike the S&P 500 that started to dive already in 2000. The more moderate upturn and the lagged correction of the Danish market are likely to reflect the minor role of IT and growth stocks in the Danish market. The correction that sets in subsequently reverses essentially the gains in the Danish P/E in the 1990s. The Danish market is therefore at the end of 2003 traded at a P/E close to the historic average unlike the S&P, which was traded significantly above the historic average.
In constructing the P/E series the paper took account of share buy-backs, which is a phenomenon that has become increasingly important. The paper also discussed the likely effects of employee option programs. Finally, the paper estimated the consequence of setting negative company earnings to zero as is done by Datastream. The results show that this introduces a negative bias in the mean P/E over the last 20 years of almost three points. Moreover, the special filter is also dampening the effect of the financial sector crisis in the early 1990s. Thus, the filtered P/E does not signal "crisis" even though some of the large players in the financial sector were not far from collapsing like several large financial institutions did in the other Nordic countries, see Englund (1999) , Steigum (1992) and Vihriala (1997) .
The price-earnings data allow us to analyze important historic events like the record share price increase in 1983, which so far has not been related to firms' earnings development. The evidence shows that the soaring equity prices had support in an impressive earnings development in particular in the banking sector but also in industry and services. The strong improvement in the leading companies' profitability indicates that the supply side could have played a larger role than what is normally considered to be the case in generating the strong recovery following the macroeconomic regime shift in 1982. Barry (1999) is hinting at this possibility, which deserves to be thoroughly examined in future work.
The period we have looked at has vigorous upturns but also sharp declines in earnings as witnessed by the banking sector crisis in the beginning of the 1990s. We suspect that high earnings volatility is one factor that will help to explain the low Danish P/E relative to the S&P besides differences in sector composition. The data that we have presented in this paper can help us obtaining some insight into this and a number of other earnings related issues. 
